Functional interaction between orexin-1 and CB1 receptors in the periaqueductal gray matter during antinociception induced by chemical stimulation of the lateral hypothalamus in rats.
Chemical stimulation of the lateral hypothalamus (LH) with carbachol induces antinociception which is antagonized by blockade of orexin receptors in some pain modulatory sites in the tail-flick test. In this study, we evaluated the role of orexin-1 and CB1 receptors in the periaqueductal gray matter (PAG), a critical pain modulatory site, in mediation of antinociceptive responses induced by LH stimulation in rats. One hundred thirty-two adult male albino Wistar rats weighing 180-250 g were unilaterally implanted with two separate cannulae into the LH and ventrolateral PAG (vlPAG). Intra-vlPAG administration of SB334867, as a selective orexin-1 receptor antagonist (0.5, 1.5, 5, 15 and 50 nM), or AM251, as a selective CB1 receptor antagonist (1, 3, 10, 30 and 100 nM), was performed just 5 min before carbachol (125 nM) microinjection into the LH. Our findings showed that SB334867 or AM251 administration dose dependently prevented the development of LH-induced antinociception in rats. Treatment with two antagonists at the same time could not intensify their effects in comparison with separate administration of antagonists. It seems that antinociceptive effect of intra-LH administration of carbachol is mediated, at least partially, through the activation of orexin-1 and CB1 receptors in the vlPAG. This work demonstrates a pain modulatory role of the orexinergic system via the PAG in hypothalamic-mediated analgesia suggesting that orexins can be advantageously targeted to achieve analgesia. WHAT DOES THIS STUDY ADD?: OX1 receptor antagonist (SB334867) administration into the ventrolateral periaqueductal gray matter (vlPAG) dose dependently blocked the carbachol-induced antinociception. CB1 receptor antagonist (AM251) microinjection in the vlPAG prevented carbachol-induced antinociception in a dose-dependent manner. Concurrent administration of SB334867 and AM251 into the vlPAG did not reinforce the antinociceptive responses.